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(54) LEAK DIAGNOSTIC DEVICE FOR EVAPORATED GAS PURGE SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent lowering of leak diagnostic 
accuracy due to refueling, while maintaining performance frequency of 
leak diagnoses during engine stop and fulfilling demand of battery 
electric power consumption reduction. 

SOLUTION: The leak diagnostic device determines whether a fuel tank 
1 1 has been refueled or not based on the change in the remaining fuel 
amount detected by a fuel level sensor 27 after each engine stop. When 
it is determined that the tank is refueled, a leak diagnosis after engine 
stop is inhibited. Lowering of leak diagnosis accuracy due to refueling is 
thereby prevented, and when it is determined that the tank has been 
refueled, supplying of electric power to each part necessary for a leak 
diagnosis is cut off, so that electric power consumption during engine 
stop can be reduced. Because it is unnecessary to lengthen the waiting 
period of a leak diagnosis, the increase of the number of times of engine 
restart can be prevented before start of leak diagnosis, and the 
performance frequency of leak diagnoses during engine stop can be 
maintained. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

In the leak diagnostic equipment of the evaporated-gas purge system equipped with a leak diagnostic means to 
perform the leak diagnosis under internal combustion engine halt which diagnoses the existence of leak of this 
EBAPO system based on the pressure in the EBAPO system which is applied to the evaporated gas purge 
system which purges the evaporated gas which the fuel in a fuel tank evaporated and produced in an internal 
combustion engine's inhalation-of-air system, and includes said fuel tank during a halt of an internal combustion 
engine, 

An oil supply judging means to judge whether the fuel was refueled by said fuel tank during the halt of an internal 
combustion engine, 

It is a leak diagnostic prohibition means to forbid the leak diagnosis under said internal combustion engine halt 
after being judged with the fuel having been refueled by said fuel tank during the halt of an internal combustion 
engine with said oil supply judging means. 

preparation ****** — the leak diagnostic equipment of the evaporated gas purge system characterized by 

things. 

[Claim 2] 

It has the negative pressure pump which introduces negative pressure in said EBAPO system. 

Said leak diagnostic means is the leak diagnostic equipment of the evaporated gas purge system according to 

claim 1 characterized by operating said negative pressure pump and introducing negative pressure in said 

EBAPO system in case the leak diagnosis under said internal combustion engine halt is performed. 

[Claim 3] 

It has a remaining fuel detection means to detect the remaining fuel in said fuel tank, 

Said oil supply judging means is the leak diagnostic equipment of the evaporated gas purge system according to 
claim 1 or 2 characterized by judging whether the fuel was refueled in said fuel tank based on change of the 
remaining fuel detected with said remaining fuel detection means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the leak diagnostic equipment of an evaporated gas purge system which performs a leak 
diagnosis of the evaporated gas purge system which purges the evaporated gas (evaporative gas) which the fuel 
in a fuel tank evaporated and produced in an internal combustion engine's inhalation-of-air system (emission). 
[0002] 

[Description of the Prior Art] 

In order to prevent that the evaporated gas which occurs out of a fuel tank begins to leak into atmospheric air in 
an evaporated gas purge system conventionally, he is trying to purge the evaporated gas from which the 
evaporated gas which occurred out of the fuel tank is adsorbed in a canister, and it adsorbs in the canister using 
the negative pressure of an inhalation-of-air system by opening the purge control valve prepared in the purge 
path which opens this canister and an internal combustion engine's inhalation-of-air system for free passage to 
an inhalation-of-air system. In order to prevent that long duration neglect of the condition that evaporated gas 
leaks from this evaporated gas purge system into atmospheric air is carried out, it is necessary to detect the 
leakage of evaporated gas at an early stage. 
[0003] 

There as indicated by the patent reference 1 (JP.5-125997.A) After opening the purge control valve and 
introducing negative pressure in a fuel tank from an inhalation-of-air system during operation of an internal 
combustion engine, where it closed the purge control valve and the EBAPO system from a purge control valve to 
a fuel tank is sealed There are some which supervise the pressure in an EBAPO system (for example, pressure 
in a fuel tank) with a pressure sensor, and diagnosed the existence of leak (leak) of an EBAPO system. 
[0004] 

While performing a leak diagnosis during the period used as the operational status (for example, idle operational 
status) by which predetermined was stabilized so that it may not be influenced of the shake of the fuel in a fuel 
tank, the pressure variation in the fuel tank by the atmospheric pressure change at the time of rise-and-fall hill 
transit, etc. in order to secure the accuracy of the leak diagnosis under this internal combustion engine 
operation, it is necessary to set the time amount which measures the pressure variation in an EBAPO system as 
to some extent long time amount. For this reason, with the operating method of a car, a transit pattern, etc., 
even if a leak diagnosis is started, in the middle of a leak diagnosis, an internal combustion engine's operational 
status may change, or operation of an internal combustion engine may be suspended, the count by which a leak 
diagnosis is stopped may increase, and the activation frequency of a leak diagnosis may be unable to be secured. 

[0005] 

Then, securing the activation frequency of a leak diagnosis is proposed by using an electric rotary pump, 
introducing negative pressure or positive pressure in an EBAPO system using the technique (for example, patent 
reference 2 reference) which uses an electric rotary pump and introduces negative pressure or positive pressure 
in an EBAPO system, during a halt of the internal combustion engine which is not influenced by an internal 
combustion engine's operational status of change, and carrying out a leak diagnosis of an EBAPO system, in 
case a leak diagnosis is performed. 
[0006] 

[Patent reference 1] 
JP,5-125997,A (the 2nd page etc.) 
[Patent reference 2] 
JP,2002-4959,A (the 2nd page etc.) 
[0007] 

[Problem(s) to be Solved by the Invention] 

By the way, while it is for a while from immediately after an internal combustion engine's shutdown, by the 



evaporated gas which occurs in a fuel tank, the pressure in an EBAPO system rises and the pressure in an 

EBAPO system declines with the fall of a fuel temperature after that. 

[0008] 

Then, in case this inventions perform a leak diagnosis during a halt of an internal combustion engine, in order to 
make it not influenced by the evaporated gas yield after a halt of an internal combustion engine of change, after 
the predetermined latency time (for example, several hours or more) passes since an internal combustion 
engine's shutdown, they are developing the system which performs a leak diagnosis. 
[0009] 

However, if a fuel is refueled after a halt of an internal combustion engine in a fuel tank, since the yield of 
evaporated gas will increase with the newly refueled fuel, the time amount taken to stabilize the pressure 
behavior in an EBAPO system becomes longer than usual. For this reason, when oil supply is performed after a 
halt of an internal combustion engine, before the pressure behavior in an EBAPO system is stabilized, the 
latency time of a leak diagnosis will pass, a leak diagnosis may be started, and there is concern to which leak 
accuracy falls. 
[0010] 

It is possible to lengthen the latency time (henceforth "the latency time of a leak diagnosis") until it starts a leak 
diagnosis from an internal combustion engine's shutdown as this cure, to wait to stabilize the pressure behavior 
in an EBAPO system also in the time of oil supply, and to enable it to perform a leak diagnosis. However, when 
the latency time of a leak diagnosis is lengthened, the opportunity for an internal combustion engine to be 
restarted before initiation of a leak diagnosis increases, the activation frequency of the leak diagnosis under 
internal combustion engine halt decreases, or the concern which the dc-battery power consumption in the 
latency time of a leak diagnosis increases, and brings consumption of a dc-battery forward is. 
[0011] 

This invention is made in consideration of such a situation, therefore while the purpose fills the demand of 
activation frequency reservation of the leak diagnosis under internal combustion engine halt, and dc-battery 
power consumption reduction in the system which performs a leak diagnosis during a halt of an internal 
combustion engine, it is for providing about the leak diagnostic equipment of the evaporated gas purge system 
which can prevent the fall of the leak accuracy by oil supply of a fuel. 
[0012] 

[Means for Solving the Problem] 

The leak diagnostic equipment of the evaporated gas purge system of claim 1 of this invention judges whether 
the fuel was refueled during the halt of an internal combustion engine in the fuel tank with an oil supply judging 
means, and after being judged with the fuel having been refueled by the fuel tank during the halt of an internal 
combustion engine, the leak diagnosis under internal combustion engine halt is made to forbid by the leak 
diagnostic prohibition means, in order to attain the above-mentioned purpose. 
[0013] 

If it does in this way, the fall of the leak accuracy by oil supply of a fuel can be prevented beforehand, and the 
dependability of a leak diagnosis can be secured. And since it is not necessary to lengthen the latency time of a 
leak diagnosis as a cure of oil supply, it can avoid that the opportunity for an internal combustion engine to be 
restarted before initiation of a leak diagnosis increases, and the activation frequency of the leak diagnosis under 
internal combustion engine halt can be secured. And when the latency time of a leak diagnosis did not have to be 
lengthened and it is judged with oil supply while the increment in the dc-battery power consumption in the 
latency time is avoidable, the current supply to each part article required for a leak diagnosis can be intercepted 
immediately, the dc-battery power consumption under internal combustion engine halt can be reduced, and the 
life of a dc-battery can be prolonged. 
[0014] 

Moreover, in case the negative pressure pump which introduces negative pressure is formed in an EBAPO 
system like claim 2 and the leak diagnosis under internal combustion engine halt is performed, it is good to 
operate a negative pressure pump and to introduce negative pressure in an EBAPO system. In the system which 
makes the inside of an EBAPO system negative pressure, and performs a leak diagnosis, though the leak hole is 
open in the EBAPO system, atmospheric air is only inhaled in an EBAPO system from the leak hole, and the 
advantage that it can prevent that the evaporated gas in an EBAPO system begins to leak from a leak hole into 
atmospheric air during a leak diagnosis is during a leak diagnosis. 
[0015] 

however, in the negative pressure-type leak diagnostic system which introduces negative pressure in an EBAPO 
system and performs a leak diagnosis on the other hand Although there is a fault that are hard coming to 
distinguish the pressure variation by leak of an EBAPO system and the pressure variation by generating of 
evaporated gas, and leak accuracy falls when evaporated gas occurs so much by oil supply of a fuel By applying 
this invention, since a leak diagnosis can be forbidden at the time of oil supply, the fall of the leak accuracy by oil 
supply of a fuel can be certainly prevented also with a negative pressure-type leak diagnostic system. 



[0016] 

Moreover, the judgment of whether the fuel was refueled in the fuel tank Although you may make it judge by 
whether the filler cap of a fuel tank was opened wide, for example, only by a filler cap being opened wide in this 
case Also when a fuel is not refueled in fact, it will be judged with the fuel having been refueled (that is, when 
the fall of the leak accuracy by oil supply of a fuel does not occur), and a leak diagnosis will be forbidden. And it 
is necessary to newly form the sensor switch which detects closing motion of a filler cap, and the demand of 
low-cost-izing cannot be filled. 
[0017] 

Then, it is good to judge whether based on change of the remaining fuel detected with the remaining fuel 
detection means, the fuel was refueled like claim 3 in the fuel tank. A leak diagnosis can be forbidden, only when 
doing in this way, and it can judge correctly whether the fuel was refueled in the fuel tank and a fuel is actually 
refueled in it. And since a remaining fuel detection means can use the fuel level sensor generally formed in the 
fuel tank, it does not need to form a new sensor switch and can fill the demand of low-cost-izing. 
[0018] 

[Embodiment of the Invention] 

Hereafter, 1 operation gestalt of this invention is explained based on a drawing. First, based on drawing 1 , the 
evaporated gas purge structure of a system is explained. The canister 13 is connected to the fuel tank 1 1 
through the EBAPO path 12. In this canister 13, adsorbent (not shown), such as activated carbon which adsorbs 
evaporated gas (evaporative gas), is held. 
[0019] 

On the other hand, between the canister 13 and the engine inhalation-of-air system, the purge path 14 for 
purging the evaporated gas by which the adsorbent in a canister 13 is adsorbed in an engine inhalation-of-air 
system (emission) is formed, and the purge control valve 15 which controls a purge flow rate is formed while 
being this purge path 1 4. This purge control valve 1 5 is constituted by the solenoid valve of a normally closed 
mold, and the purge flow rate of the evaporated gas from a canister 13 to an engine inhalation-of-air system is 
controlled by carrying out duty control of the energization. 
[0020] 

In order to perform a leak diagnosis of the EBAPO system from this fuel tank 1 1 to the purge control valve 15, 
the leak check module 17 is attached in the atmospheric-air free passage way 16 of a canister 13. As shown in 
drawing 2 , the atmospheric-air free passage way 20 and the negative pressure installation way 21 are 
connected to the canister path 18 where the leak check module 17 is connected to a canister 13 side through 
the path change-over valve 1 9. The atmospheric-air free passage way 20 is formed so that it may be directly 
open for free passage to an atmospheric-air side, and the negative pressure installation way 21 is connected in 
the middle of the atmospheric-air free passage way 20 through the check valve 22 and the electromotive 
negative pressure pump 23. During the drive of the negative pressure pump 23, a check valve 22 opens, gas is 
discharged from the negative pressure installation way 21 to the atmospheric-air free passage way 20, during a 
halt of the negative pressure pump 23, a check valve 22 closes the valve and the back flow of the atmospheric 
air to the negative pressure installation way 21 is prevented from the atmospheric-air free passage way 20. 
[0021] 

The path change-over valve 19 is constituted by the solenoid valve in which change-over actuation is possible in 
between the negative pressure installation locations A which connect the atmospheric-air open position B and 
the canister path 18 which connect the canister path 18 and the atmospheric-air free passage way 20, and the 
negative pressure installation way 21. 
[0022] 

Moreover, between the canister path 18 and the negative pressure installation path 21, the bypass path 24 which 
bypasses the path change-over valve 19 is connected, and the criteria orifice 25 is formed while being this 
bypass path 24. This criteria orifice 25 is formed so that a path bore may be extracted sharply and may turn into 
a criteria leak aperture (for example, diameter of 0.5mm) from the path bore of other parts of the bypass path 
24. This criteria orifice 25 and among the bypass paths 24, the reference pressure detecting element 37 is 
constituted by path 24a connected from the criteria orifice 25 at the negative pressure installation path 21, and 
the pressure sensor 26 is formed in this reference pressure detecting element 37. 
[0023] 

When the path change-over valve 19 is switched to the negative pressure installation location A at the time of 
the clausilium of the purge control valve 15 In order that an EBAPO system may be sealed and the 
circumference part of the pressure sensor 26 of the reference pressure detecting element 37 may be open for 
free passage in an EBAPO system through the negative pressure installation way 21 and the canister path 18, by 
detecting the pressure in the reference pressure detecting element 37 with a pressure sensor 26 The pressure 
in the fuel tank 1 1 which is typical data of the pressure in an EBAPO system (henceforth "tank internal 
pressure") is detectable. 
[0024] 



And where the path change-over valve 19 was switched to the negative pressure installation location A and an 
EBAPO system is sealed, if the negative pressure pump 23 drives, the gas in an EBAPO system will be 
discharged through a canister 1 3 at an atmospheric-air side, and negative pressure will be introduced in an 
EBAPO system. 
[0025] 

On the other hand, since the inside (inside of the reference pressure detecting element 37) of the bypass path 
24 is wide opened by atmospheric air through the atmospheric-air free passage way 20 when the path change- 
over valve 1 9 is switched to the atmospheric-air open position B at the time of the clausilium of the purge 
control valve 15, atmospheric pressure is detectable by detecting the pressure in the reference pressure 
detecting element 37 with a pressure sensor 26. 
[0026] 

And after the path change-over valve 19 was switched to the atmospheric-air open position B and the inside of 
an EBAPO system has been wide opened by atmospheric air through the atmospheric-air free passage way 20, if 
the negative pressure pump 23 drives, the inside of the reference pressure detecting element 37 will become 
negative pressure by existence of the criteria orifice 25. At this time, the reference pressure corresponding to 
the criteria leak aperture of the criteria orifice 25 is detectable by detecting the pressure in the reference 
pressure detecting element 37 with a pressure sensor 26. 
[0027] 

Moreover, as shown in drawin g 1 , in the fuel tank 1 1, the fuel level sensor 27 (remaining fuel detection means) 
which detects remaining fuel is formed. In addition, the crank angle sensor 28 which outputs a crank angle signal 
for every predetermined crank angle, the pressure-of-induction-pipe force sensor 29 which detects the 
pressure-of-induction-pipe force, and various kinds of sensors of the speed sensor 30 grade which detects the 
vehicle speed are formed. 
[0028] 

The output of these various sensors is inputted into a control circuit (it is written as "ECU" below) 31. Supply 
voltage is supplied to the power supply terminal of this ECU31 from a mounted dc-battery (not shown) through 
main relay 32. In addition, supply voltage is supplied through main relay 32 also to the purge control valve 15, the 
path change-over valve 1 9, the negative pressure pump 23, a pressure sensor 26, and fuel level sensor 27 grade. 
Relay drive coil 32b which drives relay contact 32a of main relay 32 is connected to the main relay control 
terminal of ECU31, it is energizing to this relay drive coil 32b, relay contact 32a turns on (ON), and supply 
voltage is supplied to ECU31 grade. And in turning off energization to relay drive coil 32b (off), relay contact 32a 
turns off and the current supply to ECU31 grade is turned off. 
[0029] 

The ON/OFF signal of an ignition switch (it is written as "IG switch" below) 33 is inputted into the key SW 
terminal of ECU31. When main relay 32 will be turned on, the current supply to ECU31 grade will be started, if 
the IG switch 33 is turned on, and the IG switch 33 is turned off, main relay 32 is turned off and the current 
supply to ECU31 grade is turned off. 
[0030] 

moreover — ECU31 — a backup power supply 34 and this backup power supply 34 — a power source — 
carrying out — a time check — the soak timer 35 which operates is built in. this soak timer 35 — after an 
engine shutdown (after OFF of the IG switch 33) — a time check — actuation is started and the elapsed time 
after an engine shutdown is measured. Although main relay 32 is turned off and the current supply to ECU31 
grade is turned off when the IG switch 33 is turned off as mentioned above If the measurement time amount 
(elapsed time after an engine shutdown) of the soak timer 35 reaches predetermined time (for example, 3-5 
hours) in order to perform a leak diagnosis during an engine shutdown Use the backup power supply 34 of ECU31 
as a power source, operate the drive circuit of the main relay control terminal of ECU31, and main relay 32 is 
made to turn on. Supply voltage is supplied to ECU31, the purge control valve 15, the path change-over valve 19, 
the negative pressure pump 23, a pressure sensor 26, and fuel level sensor 27 grade. 
[0031] 

ECU31 is constituted considering a microcomputer as a subject, is performing the fuel-injection control program, 
ignition control program, and purge control program which were memorized by the ROM (storage), and performs 
fuel-injection control, ignition control, and purge control. 
[0032] 

Furthermore, although ECU31 is performing each program for a leak diagnosis shown in drawin g 3 thru/or 
drawin g 5 mentioned later, and the leak diagnosis under engine shutdown is performed after predetermined time 
(for example, 3-5 hours) passes since an engine operation halt (OFF of the IG switch 33) After judging whether 
the fuel was refueled immediately after the engine shutdown in the fuel tank 1 1 and being judged with the fuel 
having been refueled The leak diagnosis under engine shutdown is forbidden, and while reducing the power 
consumption under engine shutdown and mitigating the burden of a dc-battery, the fall of the leak accuracy by 
oil supply of a fuel is prevented. 



[0033] 

Here, the leak diagnosis under engine shutdown performed with this operation gestalt is explained. It is t1 the 
time of predetermined time (for example, 3-5 hours) having passed since an engine operation halt (OFF of the 
IG switch^ 33), as shown in drawin g 6 . Reference pressure detection processing is started. It is t2 the time of 
turning on the negative pressure pump 23 in this reference pressure initiation processing, maintaining the path 
change-over valve 19 to the atmospheric-air open position B, introducing negative pressure in the reference 
pressure detecting element 37, and that negative pressure being stabilized near [ corresponding to the criteria 
orifice 25 ] reference pressure. It memorizes in the memory of ECU31 by making into reference pressure the 
negative pressure in the reference pressure detecting element 37 detected by the pressure sensor 26. 
[0034] 

The path change-over valve 19 is switched to the negative pressure installation location A after detection of 
reference pressure, maintaining the negative pressure pump 23 in the ON condition, and negative pressure is 
introduced in an EBAPO system with the negative pressure pump 23. It is t4 the time of judging with having no 
leak and predetermined time having passed since negative pressure installation initiation, if the tank internal 
pressure detected with the pressure sensor 26 became lower than a leak decision value (for example, value set 
as the pressure somewhat lower than reference pressure) before predetermined time had passed since negative 
pressure installation initiation. When tank internal pressure is beyond a leak decision value, it judges with those 
with leak. If it is being completed near reference pressure by tank internal pressure in that case, it will judge with 
a leak hole equivalent to the criteria leak aperture (for example, diameter of 0.5mm) of the criteria orifice 25, and 
if tank internal pressure is larger than reference pressure, it will judge with a larger leak hole than the criteria 
leak aperture of the criteria orifice 25. 
[0035] 

The contents of processing of each program for a leak diagnosis hereafter shown in drawin g 3 thru/or drawing 5 

which ECU31 performs are explained. 

[0036] 

[Leak diagnostic Maine control] 

The leak diagnostic Maine control program shown in drawin g 3 is performed for every (every [ for example, ] 
20msec(s)) predetermined time during ON of main relay 32. If this program is started, it judges first whether it is 
whether the IG switch 33 is turned off and during an engine shutdown that is, at step 101, and if the IG switch 33 
is ON (under engine operation), this program will be ended as it is. 
[0037] 

Then, after the IG switch 33 is switched to OFF from ON, whenever this routine is started, it is judged with 
"Yes" at step 101, and it progresses to step 102 and judges by whether the fuel was refueled in the fuel tank 1 1, 
and whether the remaining fuel detected with a fuel level sensor 27 changed more than the specified quantity. 
Processing of this step 102 plays a role of an oil supply judging means as used in the field of a claim. 
[0038] 

Then, if it progresses to step 103, it judges whether predetermined time (for example, several minutes - 10 
minutes) required for an oil supply judging has passed since OFF of the IG switch 33 and predetermined time has 
not passed, this program is ended as it is. By this, main relay 32 is maintained by ON condition until 
predetermined time passes since OFF of the IG switch 33, and an oil supply judging is performed between them. 
[0039] 

Then, when judged with predetermined time (oil supply judging time amount) having passed since OFF of the IG 
switch 33 at step 103, the main relay control program of drawin g 4 which progresses to step 104 and is 
mentioned later is performed. 
[0040] 

[Main relay control] 

If the main relay control program of drawin g 4 is started at the above-mentioned step 104, it will first judge 
whether based on the judgment result of step 102 of drawin g 3 , the fuel was refueled at step 201 in the fuel 
tank 11. Consequently, when judged with the fuel not being refueled, it progresses to step 202 and judges 
whether it is within the leak diagnostic period under engine shutdown based on the measurement time amount 
(elapsed time after OFF of the IG switch 33) of the soak timer 35. Here, the leak diagnostic period under engine 
shutdown is set as the period after the IG switch 33 is turned off until a leak diagnosis is completed after 
predetermined time (this predetermined time is time amount required to stabilize tank internal pressure, for 
example, is 3 - 5 hours) progress. 
[0041] 

When the oil supply judging time amount immediately after OFF of the IG switch 33 passes, at step 202, it is 
judged with it not being within the leak diagnostic period under engine shutdown, and progresses to step 203, 
main relay 32 is turned off, the current supply to ECU31, the purge control valve 15, the path change-over valve 
1 9, the negative pressure pump 23, a pressure sensor 26, and fuel level sensor 27 grade is intercepted, and 
consumption of a dc-battery is prevented. 



[0042] 

Then, if the measurement time amount of the soak timer 35 reaches during an engine shutdown at 
predetermined time, will use the backup power supply 34 of ECU31 as a power source, will operate the drive 
circuit of the main relay control terminal of ECU31, main relay 32 will be made to turn on, and supply voltage will 
be supplied to ECU31, the purge control valve 15, the path change-over valve 19, the negative pressure pump 
23, a pressure sensor 26. and fuel level sensor 27 grade. 
[0043] 

The leak diagnostic Maine control program of drawin g 3 is started by this. At the step 104 When the main relay 
control program of drawing_4 is started, at step 202 Even if it is judged with it being within the leak diagnostic 
period under engine shutdown, it progresses to step 204 and it is in OFF of the IG switch 33 (after an engine 
shutdown) Main relay 32 is maintained in the ON condition, and the current supply to ECU31, the purge control 
valve 15, the path change-over valve 19, the negative pressure pump 23, a pressure sensor 26, and fuel level 
sensor 27 grade is continued. 
[0044] 

Then, the leak diagnostic program under engine shutdown of drawin g 5 which progresses to step 205 and is 
mentioned later is performed. Then, after the leak diagnosis under engine shutdown is completed, it is judged 
with "No" at step 202, and progresses to step 203, main relay 32 is turned off, and the current supply to ECU31, 
the purge control valve 15, the path change-over valve 19, the negative pressure pump 23, a pressure sensor 26, 
and fuel level sensor 27 grade is intercepted. 
[0045] 

On the other hand, when judged with the fuel having been refueled in the fuel tank 1 1, while progressing to step 
206 and turning off the soak timer 35 at the above-mentioned step 201, main relay 32 is turned off and the 
current supply to ECU31, the purge control valve 15, the path change-over valve 19, the negative pressure pump 
23, a pressure sensor 26, and fuel level sensor 27 grade is intercepted. Thereby, the leak diagnostic program 
under engine shutdown of drawin g 5 is no longer performed, and the leak diagnosis under engine shutdown is 
forbidden. Processing of this step 206 plays a role of a leak diagnostic prohibition means as used in the field of a 
claim. 
[0046] 

In addition, when using the measurement time amount of the soak timer 35 by other control, the soak timer 35 is 

turned off at step 206, there is nothing (it maintains in the ON condition), and it is good even if like. 

[0047] 

[A leak diagnosis under engine shutdown] 

The leak diagnostic program under engine shutdown of drawing 5 plays a role of a leak diagnostic means as used 
in the field of [ starts at step 205 of the main relay control program of drawi ng 4 , and ] a claim. If this program is 
started, first, at step 301, it judges whether the reference pressure detection flag is set to "1" which means 
reference pressure detection ending, and if reference pressure is not detected, reference pressure detection 
processing of steps 302-306 will still be performed as follows. 
[0048] 

First, at step 302, it progresses to step 303, the negative pressure pump 23 is turned on, maintaining the path 
change-over valve 19 to the atmospheric-air open position B, and negative pressure is introduced in the 
reference pressure detecting element 37. Then, it progresses to step 304 and judges whether the change rate of 
the pressure in the reference pressure detecting element 37 detected by the pressure sensor 26 is slower than 
a predetermined rate (for example, 0.1 kPa/sec), and if a pressure variation rate is more than a predetermined 
rate, it will judge that it is necessary to still introduce negative pressure, and this program will be ended as it is. 
[0049] 

Then, at step 304, when judged with a pressure variation rate being slower than a predetermined rate, it judges 
that the negative pressure in the reference pressure detecting element 37 was stabilized near [ corresponding to 
the criteria leak aperture of the criteria orifice 25 ] reference pressure, progresses to step 305, and memorizes 
in the memory of ECU31 by making into reference pressure the negative pressure in the reference pressure 
detecting element 37 detected by the pressure sensor 26. 
[0050] 

Then, it progresses to step 306, and the path change-over valve 1 9 is switched to the negative pressure 
installation location A, maintaining the negative pressure pump 23 in the ON condition, and negative pressure is 
introduced in an EBAPO system with the negative pressure pump 23. 
[0051] 

Then, it progresses to step 307 and judges whether the tank internal pressure detected with the pressure sensor 
26 is lower than a leak decision value (for example, reference pressure-0.5kPa). If tank internal pressure is 
beyond a leak decision value, it will progress to step 308, and if it is before it judges whether predetermined time 
(for example, 10 minutes) has passed since negative pressure installation initiation and predetermined time 
passes since negative pressure installation initiation, it will progress to step 309, a reference pressure detection 



flag will be set to "1" which means reference pressure detection ending, and this program will be ended. 
[0052] 

Then, at step 307, before predetermined time passes since negative pressure installation initiation, when judged 
with tank internal pressure being lower than a leak decision value, it progresses to step 310 and judges with 
normal (with no leak). 
[0053] 

on the other hand, when it is judged with predetermined time having passed since negative pressure installation 
initiation by step 308 at step 307, without being judged with tank internal pressure being lower than a leak 
decision value Turn on the warning lamp 36 which progressed to step 31 1, judged with abnormalities (those with 
leak), and was formed in the instrument panel of a driver's seat, or Or while carrying out an alarm display to the 
alarm display section (not shown) of an instrument panel and warning an operator, the abnormality information 
(abnormality code etc.) is memorized to the backup RAM of ECU31 (not shown). 
[0054] 

Then, at step 312, the negative pressure pump 23 is turned off, after switching the path change-over valve 19 to 
the atmospheric-air open position B at the following step 313, it progresses to step 314, a reference pressure 
detection flag is reset to "0", and this program is ended. 
[0055] 

With this operation gestalt explained above, since the leak diagnosis under subsequent engine shutdown was 
forbidden when it judged whether the fuel was refueled for every engine shutdown in the fuel tank 1 1 and was 
judged with the fuel having been refueled, the fall of the leak accuracy by oil supply of a fuel can be prevented 
beforehand, and the dependability of a leak diagnosis can be secured. And since it is not necessary to lengthen 
the latency time of a leak diagnosis as a cure of oil supply, it can avoid that the opportunity for an engine to be 
restarted before initiation of a leak diagnosis increases, and the activation frequency of the leak diagnosis under 
engine shutdown can be secured, and when the latency time of a leak diagnosis did not have to be lengthened 
and it is judged with oil supply while the increment in the power consumption of the soak timer 35 grade in the 
latency time is avoidable The current supply to each part article (the soak timer 35, ECU31, the path change- 
over valve 19, the negative pressure pump 23, pressure-sensor 26 grade) required for a leak diagnosis can be 
intercepted immediately, the dc-battery power consumption under engine shutdown can be reduced, and the life 
of a dc-battery can be prolonged. 
[0056] 

Moreover, since negative pressure was introduced in the EBAPO system with the negative pressure pump 23 
with this operation gestalt when performing the leak diagnosis under engine shutdown Though the leak hole is 
open in the EBAPO system, atmospheric air is only inhaled in an EBAPO system from the leak hole, and the 
advantage that it can prevent that the evaporated gas in an EBAPO system begins to leak from a leak hole into 
atmospheric air during a leak diagnosis is during a leak diagnosis. 
[0057] 

And although it will be hard coming to distinguish the pressure buildup by leak of an EBAPO system, and the 
pressure buildup by generating of evaporated gas and leak accuracy will fall in the system which introduces 
negative pressure in an EBAPO system and performs a leak diagnosis if evaporated gas occurs so much by oil 
supply of a fuel With this operation gestalt, since a leak diagnosis can be forbidden when a fuel is refueled, the 
fall of the leak accuracy by oil supply of a fuel can be prevented certainly. 
[0058] 

Moreover, with this operation gestalt, since it judged whether the fuel was refueled in the fuel tank 1 1 based on 
change of the remaining fuel detected with the fuel level sensor 27, only when it can judge correctly whether the 
fuel was refueled in the fuel tank 1 1 and a fuel is actually refueled in it, a leak diagnosis can be forbidden. And 
since the fuel level sensor 27 generally formed in the fuel tank 1 1 can be used, it is not necessary to form a new 
sensor switch, and the demand of low-cost-izing can be filled. 
[0059] 

However, the sensor which detects closing motion of the filler cap of a fuel tank 1 1 is formed, and you may make 
it judge whether the fuel was refueled by whether the filler cap of a fuel tank 1 1 was opened wide in the fuel tank 
11. 

[0060] 

Moreover, although the negative pressure pump 23 was used with the above-mentioned operation gestalt when 
performing the leak diagnosis under engine shutdown, you may make it form the positive pressure pump which 
introduces positive pressure in an EBAPO system. Or it may be made to carry out a leak diagnosis, without 
introducing a predetermined pressure compulsorily in an EBAPO system as a configuration which does not form 
a pump. 
[0061] 

In addition, this invention may change suitably the configuration of an evaporated gas purge system and the leak 
diagnostic system of leak check module 17 grade, or may change the concrete judging approach of a leak 



diagnosis suitably, and in short, if it is a system which performs a leak diagnosis during an engine shutdown, it 
can enforce it with the application of this invention. 
[Brief Description of the Drawings] 

[ Drawin g ,1] Drawing showing the evaporated gas purge structure of a system in 1 operation gestalt of this 
invention 

[Drawin g 2] Drawing showing the configuration of a leak check module 

[ Drawin g 3] The flow chart which shows the flow of processing of a leak diagnostic Maine control program 
[ Drawin g 4] The flow chart which shows the flow of processing of a main relay control program 
[ Drawin g 5] The flow chart which shows the flow of processing of the leak diagnostic program under engine 
shutdown 

[ Drawin g 6] The timing diagram which shows the example of activation of the leak diagnosis under engine 
operation 

[Description of Notations] 

1 1 [ — Purge path, ] — A fuel tank, 12 — An EBAPO path, 13 — A canister, 14 15 — A purge control valve, 17 
— A leak check module, 18 — Canister path, 19 [ — Check valve, ] — A path change-over valve, 20 — An 
atmospheric-air free passage way, 21 — A negative pressure installation way, 22 23 [ — Pressure sensor, ] — A 
negative pressure pump, 24 — A bypass path, 25 — A criteria orifice, 26 27 [ — IG switch, 35 / — A soak 
timer, 37 / — Reference pressure detecting element. ] — A fuel level sensor (remaining fuel detection means), 
31 — ECU (a leak diagnostic means, an oil supply judging means, leak diagnostic prohibition means), 32 — Main 
relay, 33 



[Translation done.] 



* NOTICES * 



JPO and NCIPI .are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] Drawing showing the evaporated gas purge structure of a system in 1 operation gestalt of this 
invention 

[ Drawin g 2] Drawing showing the configuration of a leak check module 

[Drawin g 3] The flow chart which shows the flow of processing of a leak diagnostic Maine control program 

[ Drawing 4 ] The flow chart which shows the flow of processing of a main relay control program 

[Drawing 5 ] The flow chart which shows the flow of processing of the leak diagnostic program under engine 

shutdown 

[ D r awin g 6] The timing diagram which shows the example of activation of the leak diagnosis under engine 
operation 

[Description of Notations] 

11 [ — A purge control valve, 17/ — A leak check module, 18/ — A canister path, 19/ — A path change- 
over valve, 20 / — An atmospheric-air free passage way, 21 / — A negative pressure installation way, 22 / — 
A check valve, 23 / — A negative pressure pump, 24 / — A bypass path, 25 / — A criteria orifice, 26 / — A 
pressure sensor, 27 / — Fuel level sensor ] — A fuel tank, 12 — EBAPO path, 13 — A canister, 14 — A purge 
path, 15 
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